As we see to the right of the curve in the attractive regime, force is negative which gives explanation of the inverse square law of forces. In case of AFM this is the region where the AFM cantilever tip is brought from some extent where d is equal to zero (chosen arbitrary) and reaches to the attractive regime due the force of adhesion. At certain distance to the sample surface, tip of the cantilever 'snaps in'. It is the case when the adhesion force is much larger than the force due to cantilever. 
D = Z -( δ c + δ s )

Fig.1: Cantilever deflection.
Where, d is the smallest gap between the tip and the sample. So the obtained curve is the F vs. Z curve rather than F vs. d curve.
However the two can be converted from one to the other. Lots of interesting Physics lies in Force distance curve. Force is effective among the cluster of atoms in tip and the sample. This can be simply explained by the Lenard zone potential curve, which is the nature of the obtained curve due to the interaction.
Fig 2: -Lennard -Jones potential curve.
As we see to the right of the curve in the attractive regime, force is negative which gives explanation of the inverse square law of forces. In case of AFM this is the region where the AFM cantilever tip is brought from some extent where d is equal to zero (chosen arbitrary) and reaches to the attractive regime due the force of adhesion. At certain distance to the sample surface, tip of the cantilever 'snaps in'. It is the case when the adhesion force is much larger than the force due to cantilever. 
Force measuring technique
The force due to cantilever (about 100-200μm) is simply the force due to its Hooken's response given by Hook's law as:-
Where, k is the spring constant of the cantilever and δ is the deflection of the cantilever. We use the given value of spring constant and the deflection can be calculated from optical beam deflection method through PSPD (Position sensitive photo detector). For the non given value of k we obtain it by beam geometry where k is given
Where, E is Young's modulus of elasticity I is the moment of inertia which for the rectangular beam is
/12, b is the breadth and d is the thickness of cantilever.
L is the length of the cantilever beam.
Several other methods have been illustrated by John Ralston [5] .
This cantilever force balances the force due to adhesion as a result of which the force of adhesion can be calibrated. The pull of force for the JKR type of interaction is given as:-
ϒ is the net force of adhesion of sample and the tip, R is the effective radius between the tip and the sample.
This theory is given for the compliant material having large sphere radii with short range and strong adhesion force. For the stiff material having small sphere radii with weak and long range adhesion force DMT theory is used according to which the force of adhesion is given as [6] .
Where, the indices are as explained above. The pull off force is the force to overcome the adhesion. The adhesion force could include
Vander Waals force, capillary force or the electrostatic force. An excellent text explaining intermolecular and surface forces is given by Israelachvili [7] .We basically ignore all the ambient condition and perform the set up in zero relative humidity condition.
result and discussion
AFM with a given value of spring constant was taken and was used for the force analysis. It is to be noted that the spring constant of the cantilever must be less than that of the equivalent spring constant between atoms in the solid to avoid the possibility of the spring actually pushes atoms aside [7] . Experimentally obtained Force distance curve using silicon tip cantilever for iron substrate is explained in figure (i).
The graph is like the Lenard zone potential as discussed above.
The curve for attraction and retraction is shown by two different lines and the position of cantilever during the process is illustrated in the ideal graph (b). Position (i) shows the cantilever when it is at far sight and no adhesion force acts. Position (ii) is where cantilever exerts force of adhesion and suddenly 'snaps in' during which the cantilever moves inward. The repulsive interaction thus comes into play which balances the cantilever to its position (iii).
Further inward movement will result in repulsive force which bends the cantilever with same z (iv). Again as the cantilever is According to DMT mechanism the adhesive force is given as ϒ= (-F pull-off /2πR) And according to JKR mechanism the value of adhesion is given
The value of R is given as:-
Where, R 1 and R 2 are radius of the tip and the sample respectively.
The sample is taken to be too stiff, so the value of R 2 is taken to be infinite. Hence, R=R 1 =Radius of the silicon tip of AFM which was taken to be 5nm
(AFM catalogue R is 5-10 nm, we take 5nm)
For the value of particular pull off force from the graph we calculate the value of adhesion using DMT theories considering the sample to be stiff. For the pull off force -3.00E-008 we get the value for the force of adhesion as 
